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SUMMARY 



The Pretechnical Post Secondary Remedial Program Training 
Institute was designed and presented for coordinators, 
supervisors, and administrative personnel in vocational- 
technical education for the express purpose of promoting 
and accelerating the creation of such programs in tech- 
nical institutes and community colleges across the 
nation. 

The significance of acquainting technical institute and 
community college administrators with pretechnical post 
secondary remedial programs is that the entire concept 
of preparatory offerings represents a shift in technical 
education philosophy. Such programs will present an 
opportunity to implement more flexible inputs of students 
into technical institutes and community colleges. In 
place of enforcing rigid entry requirements, the technical 
education institution will be able to accept students of 
varied achievement levels who will begin their post secon- 
dary education at the level most appropriate to their 
individual needs. 

The Institute selected participants from a wide geographic 
representation and from varied positions. Objectives were 
to provide consultation by expert resource persons, to 
present examples of innovative and/or exemplary programs; 
to identify resource material; to provide on-site observa- 
tion of such programs; and to encourage all participants 
to design and implement pretechnical programs which are an 
integral part of each student’s occupational objectives. 

Institute participants represented educational institutions 
interested in such programs; institutions launching such 
programs; and institutions wishing to improve and update 
existing programs. 

Much group interaction was utilized and was considered 
most effective. Due to the size of the grant, it was 
impossible to conduct follow-up studies to determine the 
precise utilization of acquired knowledge by the parti- 
cipants. This would have been the most desirable outcome 
and would provide the basis for an informative study in 
this critical area of post secondary education. 




- 1 - 



CHAPTER I 



Introduct i on 



^ell-designed and properly administered remedial programs 
for post high school students who need academic improve- 
ment in mathematics , reading, and the sciences are 
essential if technical education institutions are to 
fulfill their role. 

Despite the increasing demand for training technicians, 
a disproportionate number of* high school graduates are 
dropping out of higher education and are failing in the 
two-year technical education programs. Vast numbers of 
high school graduates never enter post secondary insti- 
tutions because of inadequate achievement levels in high 
school, particularly in mathematics and the sciences. 

Also, older persons entering technical education programs 
many times exhibit a definite need for preparatory courses 

Although most post secondary teachers and administrators 
are aware of the need for such remedial programs, no 
specific curriculum has been developed, and guidelines 
for such curriculum development are scarce. Therefore, 
technical educators are faced with totally designing 
and implementing new curricular offerings, as well as 
securing resource materials and properly trained personnel 

Thus, a one-week intensive workshop was arranged for 
selected administrators of two-year post high school 
institutions. Specific objectives were as follows: 

1. To provide an opportunity for participants 

to acquire an understanding of the characteris- 
tics and advantages of full-time, individualized 
post high school remedial programs. 

2. To provide observation of pretechnical training 
programs in progress on the James Connally 
Campus of Texas State Technical Institute. 

3* To provide consultation by expert resource 

persons concerning such specific problems as 
student recruitment, selection, motivation, 
and correction of deficiencies; teacher selec- 
tion; optimum class and program size. 

U. To present examples of innovative and/or 

exemplary programs on pretechnical education. 
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such 



S . 

6 . 

7 . 



To identify existing resource material for 
programs . 

To encourage Institute participants to des 
and implement pretechnical programs which 
an integral part of each student’s occupa- 
tional objectives. 

To demonstrate that successful pretechnica 
education programs will attract more stude 
in post secondary technical education 8':d 
placement of highly skilled technicians in 
well-paying position^ in industry. 



ign 

are 



1 

nt s 

insure 



The Institute was centered around utilization of consul- 
tants who spoke from their experience with pretechnical 
post secondary remedial programs. 



Each consultant was respon 
session. A formal lecture 
ing session by the day’s c 
comprehensive discussion o 
trated the salient feature 
drawn from experiences. 



sible for an entire day’s 
was presented during the morn- 
onsultant who presented a 
f the assigned topic and illus- 
s of his lecture by examples 



A local resource person engaged in the pretechnic 
at the James Connally Campus of Texas State Techn 
Institute responded to the formal lecture and rei 
theories from actual experience. 



al program 
i c al 
nforced 



The consultant and resource person then joined to 
to lead a group discussion of all participants, 
small group discussions continued along the same 
with Texas State Technical Institute faculty memb 
the consultants working within the small groups t 
explore the assigned topic. Each group then pres 
their specific findings and recommendations. 



ge ther 
Later , 
lines 
ers and 
o further 
e nt e d 



The Institute was conducted July l4-l8 on the James Connally 
Campus of Texas State Technical Institute in Waco, Texas. 

A total of 56 participants attended the one-week institute, 
with U6 of the total receiving stipends and travel allowance 
as detailed in the terms of the grant. The other partici- 
pants represented faculty members of Texas State Technical 
Inst i tut e . 



Major accomplishments of the Institute were as follows: 



1 . 



Participants gai 
of -he scope of 
a greater unders 
necessary to sue 



ned a more comprehensive knowledge 
successful remedial programs, and 
tanding of the degree of planning 
cessfully implement such programs. 
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?- . All participants were provided a comprehensive 
overview of all resource materials applicable 
to these specific programs. 

3. Consultants pinpointed specific areas of concern 
and provided specific detailed information within 
these areas , 

h . Participants, who represented all geographic areas 
of the nation, were given the opportunity to share 
knowledge and experiences with each other. This 
accomplishment was cited as the most valuable by 
the majority of participants at the close of the 
I ns t i tut e . 
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CHAPTER II 



Methods and Procedures 



The goal for selection of participants w as to select those 
persons in a position to plan and implement pretechnical 
post secondary programs within the institution represented. 

In order to achieve this goal, a series of procedures were 
followed. First, the chief vocational-technical adminis- 
trative officer within each of the 50 states was queried 
for names of administrators ? supervisors, directors, and 
deans of two-year post secondary institutions who would . 
have an interest in attending a training institute. 

Some carefully compiled lists were received where it was 
obvious that much thought had been devoted to screening 
and selecting likely applicants. By the same token, some 
lists were received that were nothing more than rosters of 
every vocational-technical educator within the state, 
secondary and post secondary. 

Various judgment factors were employed in screening the 
lists of suggested invitees. For example, it was decided 
not to invite two people from the same institution nor to 
invite any secondary level, educators. 

A letter was drafted in which the purpose of the Institute 
was explained, costs outlined, stipend and travel . reimburse- 
ment detailed, and other necessary information conveyed. 

This letter, along with an information brochure and an 
application form, was mailed to approximately 450 voca- 
tional-technical educators. (Sample letters ,■ brochures , 
and applications are included in Appendix.) 

Approximately 250 applications were received. As funding 
was available for only 50 participants, the screening and 
acceptance process was difficult. The following criteria 
were applied to each applicant: 

1. Geographical area representation 

2. Candidate’s apparent ability to be influential 
in creating and implementing pretechnical pro- 
grams . 

3- Present position and future areas of responsi- 
bility 

4. Geographic area’s need for pretechnical programs 
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Fifty candidates and five alternates were selected and noti- 
fied. The usual last minute flurry of cancellations and 
inability of some alternates to attend due to last minute 
notification resulted in U6 participants actually attending 
the Institute. 

Each selected participant was notified immediately of his 
selection and also advised of the opportunity to earn three 
hours graduate credit through Texas A & M University in 
conjunction with the Institute. Participants who chose to 
earn graduate credit hours paid their own tuition and book 
costs. In order to secure graduate credit hours, students 
were required to submit copies of their transcripts and 
apply for admission into the Graduate School of Texas A & M 
University, To complete course requirements, students sub- 
mitted a written report of the manual, "A Pre-Technical 
Program for Georgia's Area Vocational-Technical Schools". 

These reports were submitted upon registration at the 
Institute. Students also submitted to the A & M professor 
a written evaluation of the Institute. 

Special consultants for each day's sessions were selected 
in cooperation with officials of the U. S. Office of 
Education and other knowledgeable vocational-technical 
educators. Consultants utilized and their assigned topics 
of discussion were as follows: 

Dr* Valter J. Brooking 
U. S. Office of Education 
Washington, D. C. 

"An Overview of Student Development Programs" 

Professor George S. Whitney 
Chairman, Engineering Technologies 
State University of New York 
Alfred, New York 

"The Need for Technicians and Utilization of Pretechnical 
Programs as A Recruitment Device" 

Dr. Arthur Pollock 
Chairman, Directed Studies 
St . Petersburg Junior College 
St. Petersburg, Florida 

"Experience with Directed Studies in Reading, 

Mathematics and Communications" 
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Mr. Vernon Burgener 
Coordinator of Research 

State of Illinois Research Coordinating Unit 
Board of Vocational Education and Rehabilitation 
Springfield, Illinois 

"Designing and Implementing Pretechnical Programs” 

Dr. Clodus R. Smith 
Director of Summer School 
University of Maryland 
College Park, Maryland 

Faculty members who served as presiding officers and dis- 
cussions leaders were as follows: 

Dr. Jack E. Tompkins 

Associate Dean for Researc and Development 

Mr. Bill Ross, Head 
Mat hem at i cs Department 

Mr. Arthur Young 
Counselor 

Mr. John McClinton 
Pretechnical Program Instructor 

Mr. Bob Gentry, Head 

Technical Communi cations Department 

Each day’s session began with a formal presentation by the 
consultant who was allotted one and a half hours . Follow- 
ing this, the assigned faculty member and the consultant 
worked jointly to direct group discussions and response 
sessions . 

Following the lunch break, participants reassembled into 
workshop groups. These small groups were designed to pro- 
vide the participants with the opportunity to develop 
cooperatively a written plan detailing the concepts , con- 
tents , benefits, and procedures for a proposed student 
development (remedial) program. A portion of the complete 
plan was developed and written during each session. 

These written plans were submitted to the faculty discussion 
leaders and consultants for collective utilization prior to 
the end of the day’s work at 5 p.m. 

Daily objectives for each workshop group were as follows: 
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Monday : 



Develop, by group discussion, and write 
collectively, an outline to serve as 
the guide for achieving the "overall 
objective " . 

Develop, by group discussion, and write 
an introduction for the total plan. The 
introduction should include such topics 
as need, benefits, and implication of 
such student development programs, 

Tuesday: No workshop (workshop groups toured 

campus facilities and visited the 
ongoing pretechnical programs), 

Wednesday: Develop, by group discussion, and write 

collectively, that portion of the total 
plan pertaining to testing, counseling, 
and guidance services. 

Thursday: Develop* by group discussion, and write 

collectively, that portion of the total 
plan pertaining to designing and imple- 
menting student development programs. 

Friday: Develop, by group discussion, and write 

collectively, that portion of the total 
plan pertaining to curriculum content 
and instructional materials. 

By utilizing these group work sessions, each participant 
was able to carry away with him at least a beginning out- 
line for a viable, workable pretechnical program to be 
implemented by the institution which he represented. Much 
emphasis was placed on this activity so that perceptions 
of participants could be recorded on an immediate basis 
rather than months later. All participants vere active 
and aggressive in the workshop groups and each expressed 
approval of this device as a reinforcement measure. 

Faculty members of Texas State Technical Institute who 
attended the Institute served as workshop group leaders, 
assuming the role of discussion stimulator and recorder 
of material. Serving in this capacity were Howard Nelson, 
Zack Belcher, Don Loftin, Jim Lilly, Bill Rueter and Ken 
Willis . 

Although all presentations by consultants agreed in 
essence on the need for student development programs, 
there was a diversity of opinion concerning the actual 
levels of such programs, which is reflected in copies of 
all lecture presentations appended to this report. 
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Chapter III 



Summary and Results 



Among the most meaningful conclusion to be drawn from this 
Institute were the following: 

1. A diversity of opinion exists as to what type of 
student should be accepted even into a pretech- 
nical or student development program. Some 
Institute consultants felt that any student, 
regardless of learning rate or accomplishment, 
should be accepted while others disagreed. One 
consultant even suggested that only those students 
in the top twenty percentile of test scores be 
admitted. 

2. The need for more definition and direction of 
remedial type programs at the post secondary level 
is acute and steps should be taken to channel re- 
search funds into this area as quickly as possible. 

3- Confusion exists even concerning scheduling. For 
example, is it possible to establish a definite 
time period for students to complete a remedial 
program or should remedial programs allow entry 
and exit purely on achievement? 

h . The need for soundly constructed and tested curricu- 
lum designs for remedial programs is readily apparent 

5- Although most educators involved in post secondary 
vocational technical programs recognize the need 
for pretechnical training., they can find no one 
single source of information on the "how to's" 
of establishing a successful program. 

The recommendation receiving the highest priority by par- 
ticipants a‘t the Institute dealt with the need for more 
research into this particular segment of post secondary 
education. 

The educators also felt that funds were required to develop 
and test instructional materials designed specifically for 
pretechnical programs rather than the prevailing practice 
of adapting materials developed for other programs. 

Despite the success of the Institute and the enthusiasm of 
all participants, it is felt that more meaningful data could 
have been obtained had funds been available to conduct a ; 
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follow-up on all participants to probe their utilization 
of acquired knowledge. Have they been instrumental in 
implementing a pretechnical program for their school? 

Have these participants helped restructure existing pro- 
grams to make them more relevant to actual student needs? 
Are participants utilizing information and data made avail 
able to them? The answers to such questions would be of 
great interest in measuring the total effectiveness of 
this or any short term institute. 
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Chapter IV 



Evaluation 



Participants were requested, on the concluding day of the 
Institute, to evaluate proceedings from the viewpoint of 
actual learning experiences and also the adequacy of local 
arrangements . 

Samples of each measurement device are incorporated in this 
report . 

The honesty of Institute participants, although highly 
desirable, makes it impossible to publish complete results 
of their evaluation of consultants. To speak in broader 
terms and not be offensive to highly capable educators, 
let it suffice to say that participants were acutely aware 
of those consultants who had spent considerable time and 
effort in preparing their presentations and were frankly 
and outspokenly critical of those consultants who belabored 
philosophical minutiae and were unable to discuss the sub- 
stance of remedial programs. 

Tabulations of Daily Evaluations 

Did you feel the overall presentation offered relevant 
information 

3 1.3 39 99 67 



1 

none 


2 


3 




u 


5 




To what extent 
gained today 


will you 


. be able to 


utilize information 


you 


2k 


39 


78 




10 


35 




1 

none 


2 


3 




4 


5 




To what extend did you gain a clearer 
technical education from the speaker? 


understanding of 


pre- 


19 


kh 


86 




82 


38 




1 

none 


2 


3 




4 


5 




To what extent 
with which you 


was the 
are not 


informat ion 
familiar? 


presented 


today new 


facts 


22 


37 


84 




70 


32 • 




1 


2 


3 




4 


5 





none 
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How important was today's consultant's specific knowledge 
to pretechnical programs? 

7 l4 . 37 8l 57 

12 3 1+5 

none 

Had more funds been available, it would have been of interest 
to devise and administer test instruments prior to partici- 
pation in the Institute and following the close of the 
Institute to measure awareness of and identification with 
the need and scope of pretechnical programs. However, 
scarcity of funds made this more sophisticated evaluative 
process impossible. 

Participants gave generally high ratings to all local 
arrangements. Some scattered complaints concerning bad 
airline connections, confusion on housing assignments, and 
the July heat in Texas were offered, r L ore in the spirit of 
comradeship than criticism. 

Tabulations of Evaluations of Local Arrangements 

Please rate the following: 

Advance information about registration, housing, etc.? 

0 2 2 11 26 

12 3 k 5 

none 

Registration procedure organisation? 

0 1 2 11 30 

12 3 h 5 

none 

Housing assignment acceptable and comfortable? 

0 1 4 9 24 

12 3 4 5 

none 

Scheduled entertainment? 

0 0 1+ 17 22 

1 2 3 4,5 

none 
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Advance information accurately and clearly describe the 
actual program presented at the Institute? 

0 k 5 19 15 

1 ' 2 3 b 5 

none 

Planning of daily schedules for the Institute? 

0 1 5 1 6 19 

12 3 U 5 

none 

Also of use in evaluating the Institute vere the individual 
papers submitted by students who vere seeking graduate 
credit hours through Texas A & M University. Dr. Earl 
Jones 1 summary of the papers is included in this report. 
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PRE TECHNICAL POST-SECONDARY REMEDIAL PROGRAMS INSTITUTE 



James Connally Technical Institute 



Summary of Participants* Evaluations 



Earl Jones 
Associate Dean 
College of Education 
Texas A&M University 
College Station, Texas 778*43 

Overall View 

The participants were unanimous in their praise for the 
general institute. Each listed several valuable ideas 
or techniques garnered from the material and several 
expressed determination to implement remedial courses in 
their own programs. No one rated the institute lover 
than "very good” and many rated it ’’excellent " . Since 
these vere university deans, program directors, state 
supervisors, and teachers, their opinions should reflect 
experience and judgment. 

Physical Facilities : 

These vere rated from ’’very good”to ’’excellent” » Most 
felt the arrangements contributed significantly to the re- 
sults . 

Organization : 

Unusually varm praise was proffered to the James 
Connally Technical Institute staff for the organization 
and for the attention paid the participants during their 
stay. Mrs. Mary Belcher vas named repeatedly as making 
the affair "smooth and efficient". 



Methodology : 

The arrangement of morning presentations , always with 
a chance for questions, and afternoon discussion sessions 
vas rated very high. The leaders of the latter were compli 
mented, especially Mr. W. G. Rueter who was referred to as 
a "master discussion leader". Several noted that one day, 
the first, was dominated by the speaker. They felt that 
this reduced the effectiveness of that section of the 
program. Quite a number also noted that Friday afternoon 
deteriorated and suggest that the campus remedial facility 
visits might better fill that spot in the future. 
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Sect ion Evaluation 



Brookings : 



This speaker was rated tops o 
to the conference and in presentin 
work. Some participants felt he 1 
to the theoretical problems posed, 
talked through most of the discuss 
insights thus were lost. 

Pollack : 

Mr. Pollack ! s ratings were ve 
tions primarily centered on his fi 
remedial programs and his explanat 
Many emphasized his encouragement 
and his sincere efforts to try to 

Smith : 

This speaker was rated "fair" 
his "uneasiness" as a detracting f 
the members liked the way he relat 
of the previous speakers. They al 
outs . 



Burgener : 

The participants were sharply 
ab.'ut half felt he had done a good 
imparting knowledge, while the oth 
"sometimes irrelevant". The most 
comment was that he was far too ar 
off much valuable discussion. 



n general introdut tion 
g the theoretical frame- 
acked practical solutions 
Others noted that he 
ion period, and valuable 



ry good and the observa- 
rst hand knowledge of • 
ions of their results, 
of group participation 
be of help. 



, with some comment on 
eature. Nevertheless, 
ed his material to that 
so appreciated his hand- 



divided on this speaker; 
job of entertaining and 
er half labeled him as 
frequently occurring 
gumentive , thus shutting 



Whitney 

Although his formal presentation was not rated as 
high as SDme' others, most noted that he was excellent in 
the discussion period. Some of his material was questioned. 

General Conclusions and Suggestions 

The participants were overwhelmingly in favor of the program 
and urged "that this be the first of a series" to really 
come to grips with the problem. Several noted that it was 
the first or best exposure they had had to remedial programs 
and they would like to pursue the topic further. Suggested 
topics for other institutes were: research on test instru- 

ments, investigations of program results, how socio and 
psychological factors affect learning technical materials 
and how to solve or alleviate their effects. 
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Texas A & M University would like to congratulate th 
cipants on their candid reviews of the material cove 
the speakers. Most of the evaluations looked into m 
details and related their own program experiences to 
material. Had complete anonymity not been guarantee 
licat ion of several would have been worthwhile as a 
for remedial programs in general and to future insti 
on the subject. 
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APPENDIX A 
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AN OVERVIEW OF STUDENT DEVELOPMENT PROGRAMS 



Dr. Walter Brookings 
U. S. Office of Education 
Washington, D. C. 



Welcome. As I start to talk with you quite informally, I’d like to 
ask that if I stray from this speaking device and you find you cannot hear 
me, raise a hand and give me a "hi" sign, because if you cannot hear you 
might as well not be here. 

I T d like to get a little acquainted with you and with what you rep- 
resent, so that I might have a better sense of who I am talking to. 

How many of you are from institutions which are teaching technicians? 
That 1 s wonderful. 

How many of you have come from state or local education organizations? 

Good. 



How many of you are guidance people? Interesting. 

How many of you are heads of a technology program of some kind or a 
group of such? Right. 

I think you are exactly the audience that we ought to be talking to. 

I think you are knowledgeable about a~number of the concerns that we will 
address here, and it makes it easier for us to get into the kind of con- 
sideration I think is most germane to what we have to deal with here. I 
don’t think that it is out of order to start by emphasizing the evident 
need in our nation for a very much larger number of {graduates qualified, 
non-baccalaureate, occupational specialists of whom technicians are some 
from post high school programs, approximately two years, generally) this 
can vary. 

The emphasis of the times in which we live requires that we have a 
more highly-educated group of people to do the things that have to be done. 

These two-year post high school persons, can include skilled, special- 
educated secretarial help, male or female, or accounting specialists, or 
data processing people or distributive people, or those in the health 
field - nurses, laboratory technicians and so on - a whole flock of them. 

In the agricultural field, one of the areas in which I think we have 
missed the boat most seriously, when you stop to think that half of our 
farming population, the ownership or the producers of food and fiber in 
this nation, will nominally or actually be retired in the next ten years. 
That means over a hundred thousand people a year, because as you may know, 
the average age of the ownership of our farms and producers of food and 
fiber is somewhere in the neighborhood of 57 or 58 years. The cost of 
putting a man in a chemical plant or steel mill, or even perhaps a skilled 
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worker in some places when the farmer is both part owner and worker. The 
education that he needs must be far beyond that of just an ordinary high 
school education if he is to cope with the problems that he has to solve. 

So the agricultural area is one in which this post high school kind 
of program needs to be increased, and I might tell you quickly, you who 
come from the education field and some from vocational education, I am 
not an ag or vo-ag man person. I am simply stating the facts of life. 

Then you get into the physical science and related engineering fields 
which is what most often is called technical education, but which I think 
is only a part of this whole spectrum that we are talking about. 

Nov all the way across the board, these persons are supportive kinds 
of persons. They must accept responsibilities; they must be veil educated; 
they must understand the professional, or the manager, or the owner with 
whom they work. They must understand his language, something of his con- 
cepts , something of his problems, something of his job, and in a very real 
sense, be the in-between man or woman. So they are responsible people. 

They must be; and the reason that they are becoming so much more impor- 
tant, as the years go by and the crescendo of need rises to an ever-in- 
creasing pitch, is the technological complication of our world of work 
today. 

Now we hear this regularly, all of us are busy about this kind of ed- 
ucation, but the seriousness of it sometimes escapes us. We sometimes find 
ourselves wondering if it is really true. Yet, if we stop and look at the 

world of work today we find that it is almost safe to say that most of the 

market for just plain sweat is no longer there. 

You can see it on our farms; you can see it in our cities; you can 

see it even in the service industries to some degree. So, in order to get 

the work that has to be done completed, we have bo have a greatly increased 
number of these people. 

Now this leads, with that backdrop, to the question then: why are we 

here today to talk about student development or pretechnical programs? 

I f d like to stop for a moment and emphasize the semantics that I think 
will serve us best in this kind of a program. Experience tells us that 
the use of a term like student development has a description of your program 
has the most positive reception among those with whom you are talking. The 
reason, I think, is clear if we stop to look at what we are talking about. 

Students development is a term, and another term that is used sometimes 
is opportunity program. Student development has no accusative angle to it. 

It is something that everyone can accept as something that is a positive 
sort of something. It doesn ! t imply that somebody is less than he should 
be, and the language that we used when we prepared this guide "pretechnical 
post high school", says exactly what it is, and some of us believe that is 
what a publication should do. In a sense, it doesn f t do for us all that 
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we would like to have it do for us, because it has that pretechnical 
something-missing connotation in the language. So fox’ purposes of 
reporting from the states , ve have asked that we adopt as the program 
name, Studen: Development Pretechnical. 

This is a step in communication , and we believe that if we use the 
right words today the chances are fairly good that they will be right to- 
monow and the next day and the next day. If we tend to use words that 
trip us, they may not trip us this afternoon, but they will catch up 
some time, and we, therefore, emphasize this point. 

Student development is familiar in those places around the country 
that have undertaken to promote programs of this kind. The words go 
across better. They communicate better; they are accepted better, and you 
can describe what you are talking about because people are listening, 
whereas you do not turn them off as you might with the other language. 

If we need a very much larger number of these supportive kinds of 
people, why is it that it is such a project? 

The heart of the question lies in a number of rather complex factors. 

First, programs to educate people have to be set up in a fashion that 
is economically viable. The concept of one person teaching and one person 
listening is a nice idea, but it is too expensive. Certainly it is too 
expensive for a large scale educational operation. All of your experience 
leads you to know something about that. This means that you must have a 
program that is administrable in terms of some numbers; in other words, 
you must be able to find people with problems that are comparable , with 
somewhat uniform level of capability, understanding, communicative capacity, 
and so forth, so you can work with them as a group. You find a very serious 
problem of attrition if yoa do not have a fairly uniform group of people. 

You have to have a large enough group of people to pay the bills , or the 
justify the space, the teachers, and the teaching equipment that you need 
to teach these people. 

So it becomes simply an administrative proposition when you begin to 
examine it in light of the experience we have around the nation in these 
post high school programs. One of the characteristics that we observed 
with rather terrific frequency is that many programs which aspire to good, 
high standards have terrible attrition rates - sometimes fifty to sixty 
per cent. Obviously something is wrong if that happens. It is not 
necessarily accusative of the individual, but there is something that is 
not right about the system. 

If persons are good enough to begin in a program, they shoul 
somehow uniform enough, or you should be able to manage them in a 6 roup , 
and get them somehow to the level and the capacity to which your 
objective addresses itself without a large attrition. 

Yet around our country here in our technical programs and in our 
equivalent supportive programs, the attrition rates are pretty bad. 
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What does the attrition rates do to you as an administrator? As a 
teacher? Or as even a student? For the student it's curtains in most 
cases. And this leaves a bad taste all the way around, because you have 
wasted somebody's time. 

Philosophy that may have existed over a period of centuries in our 
higher education programs, that there needs to be a certain amount of 
attrition just to show that those who are left are qualifield, is no 
longer viable. It is not economically feasible in terms of the gross 
economics of our nation. You cannot afford to scrap people, because you 
still have to pay them some way. They have got to find some way of making 
a living and if you do not educate them, they won't work. They cannnot 
work. So the concept of failing them for the sake of demonstrating 
quality has no place in the occupational education business in our nation. 

There may be other good reasons for persono dropping out and failing. 
That is part of what we are here to talk about today. You know the 
process of dropping out of a program does not necessarily happen when 
a person has left. If you have a group of people who are reasonably 
comparable in their understanding of the language and of the basic 
understandings and some of the skills they must bring to a program at 
the beginning, you can move that group along fairly well. But if you 
have some persons who are unable to communicate or unable to keep up 
with the ideas that are a part of the group action in the learning process, 
the dropping out of that individual who cannot keep up may happen the 
fir or second day, or the first week. He may not actually leave until 
he has flunked out, but the actual act of dropping out literally happens, 
sometimes psychologically, early in the experience. And this is a matter 
that can happen in almost any kind of program and even happens to students 
that you would never expect to be subject to failure in a selective 
process of getting people together. 

So we have said that we have to have some means by which we can 
bring a group of reasonably qualified people, start a program, and lead 
it to its completion within a reasonable time in order to have the economics 
right. If you start with a class that is large enough to be economically 
sound, and then lose half of your class, you have lost your economics down 
the drain. And I would suggest that as you think about that, think in 
terns of your own experience, and think in terms of the concerns that you 
and you administrative superiors have in this matter. This is really 
what this is about - our pretechnical , our student development program. 

It is to avoid attrition, and it is to fill classes with people who have 
a chance to succeed. 

As we looked around the nation at these attrition rates, we saw the 
problem that seems to be universal is: Where do we get students? How 

do you get people who want to become these supportive persons? It appeared 
to us that in a few places there were some really good things going that 
could be a key to help to solve the problem of student recruitment, student 
retension, and economically viable programs. 
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The most likely answer seems to be student development programs. In 
looking at the education of occupational specialists across the nation, 
you can pick out two or three rather serious problems. The most serious 
problems concerns people. One problem is teachers., and the other is 
students . 

How do you get qualified teachers and how do you get enough qualified 
students? Those are the two most serious problems. You may say to your- 
self that getting money to start programs, getting facilities, getting 
laboratory equipment, and that sort of thing is the big problem, and it is 
a problem. But your toughest problems in the last analysis are your 
teachers and students. Perhaps there ought to be more institutions which 
have two-year programs along with their four-year programs. Some of the 
Rocky Mountain states and other states with large areas and small populations 
have made rather good Progress in getting the big two-year programs in these, 
larger institutions where there is housing and so on. But, generally, 
across the country the four-year institutions have not really been a part 
of the two-year supportive kind of person education programs, but rather, 
it is the community colleges, the technical institutions, the area voca- 
tional schools and that group of institutions, private and public, which 
have assumed this role. 

The one problem that an institution can approach is the student 
recruitment, the student development program. This is why we are here 
today- It is to talk about how you can do something for yourselves, for 
your institutions, for your ultimate clients, who are students and employers. 
And don f t ever forget the employer. In many respects, in last analysis, 
he is more important than the student, though we might not ever say so. 

An institution can undertake and can develop a student development program. 

It will take some experience because it doesn’t unwind and operate easily, 
just automatically. It is like any other new program. It will probably 
take three to five years to get one really started well and to get it 
manned and to get It to the point of doing for you what it ought to do. 

But it will provide, we are told by those who have these programs, that 
it improves your economics, il increases your number of students, it 
reduces the number of failures, and best of all, they say, some of the 
very best students on their campuses come by that route. Usually those 
students are a little more mature, perhaps a little older, and experience 
shows that these students bring something fairly special to the campus as 
they come through the student development program. 

Why do we have to have this kind of concept? Let us examine an 
assumption that is made about recruiting students for these post high 
school specialized occupational objectives. I think that it is fairly safe 
to say that the first notion all of us tend to have is that we will fill 
these classes with the qualified people who have come from high schools. 

This is not an unreasonable notion. The fact that you can find some, 
indicates that the high schools can do it. However, the fact is that if 
you really stop and coldly examine the whole problem, the high schools 
do not produce sufficient numbers of persons who are qualified to start 
many of the programs to supply the employers' demand, or in. order to take 
care of the needs of these people. 
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I think the first assumption needs to be made that high schools are 
not producing, at the moment, sufficient numbers of qualified persons 
required to enter into these programs with the reasonable chance of 
succeeding. 

You might say, why is that? This may sound like a radical idea, 
but I believe that the more you like it the more it will be found to 
be true. Why is it that you cannot expect to find enough fully qualified 
persons to fill your programs? It is because our entire educational 
system, which has served us so very well in the past, has addressed itself 
toward the aspiration, almost the national ethic, of the baccalaureate 
degree . 

Every year we skim off that percentage of our population which has 
demonstrated that it has best mastered the abstract skills of language, 
of science, of mathematics - the skills required to pass the kinds of 
examinations that are given to evaluate high school students. This is 
not wrong, but those who have come out with those skills largely go to 
the baccalaureate programs, and they should. At the present level of 
functioning of our high schools, this is not to say that some day our 
high schools will be able to produce sufficient numbers of people to 
take care of all our needs. We would say excellent; bone up the high 
schools, but let*s get these student development programs going in the 
meantime. 

Fact is that there is a very large population that comes from our 
high schools, a population of young people who have perhaps a different 
mode of learning. They have a different set of interests; they have 
had a different set of circumstances; perhaps they have had to work, 
or perhaps they have chosen to work at the expense of academic excel- 
lence - academic excellence in terms of getting these abstractions and 
being able to perform on these examinations. Perhaps they have had 
consuming interests which have caused them not to become very concerned 
about their math and their language and their science. 

A first class example is the ham radio artist who stays awake all 
night operating his set and sleeps through all his classes in high 
school, second, thired and fourth year. 

This happens, yet you can not say that those young people are not 
capable people. They do some interesting things. They get enough of 
the abstractions to read the instructions of how to do what they want 
to do. They get enough auditory learning skills so that when their 
friends tell them something they can record it in their minds, com- 
prehend it, and use it. They get enough science, so that they can put 
some pretty sophisticated things together. They get some very interesting 
skills in their hands and in their minds that have to do with as .embling 
and operating sophisticated hardware. But when they come to class in 
high school having spent their evenings and their nights with these 
entertaining and very educative operations, they are not there. And 
they wind up with grades which immediately bar them from being considered 
as a person qualified to enter your programs. 
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You are right in saying to them, "You are a great guy, but I don't 
think you've got it. You are in too fast company without the math and 
the science that you should have." So this is partly measuring the 
problem. 

We have a population, a very large one, that has the ability. The 
Army intelligence tests have shown that there is a very large number of 
people, larger in number than those who go to college - who have the 
intellectual ability to excel, to master the problems, and to learn the 
things they have to learn. We know that, and we know that this is true. 
Because the work of the world is done oftentimes by people, who have 
started with random experience, with bright minds, with reasonably good 
motivation, and who have worked and accidentally learned over a period 
of years what they could have learned in two or three years if they had 
had organized programs. 

This is where many of the "technicians" that you find in our present- 
day industry came from. But that is not good enough any more because if 
you ask these people, who are capable and who are functioning very well 
at the moment, about their mathematics and about their language and 
their science, most of them are short in their preparation. They do not 
have enough knowledge of these subjects, and when the new electronic- 
automated equipment, or the new data processing equipment comes out, 
these men find themselves unable to cope with it. This means that they 
did not get a broad enough base in the beginning. 

The fact remains that in order to enter into a good program to 
become an associate-degree nurse, and engineering-related technician, 
to study agricultural technology, to be a good secretary, or to succeed 
in a good accounting or data processing program, you must have almost 
the equivalent reading capability and a varying amount of mathematical 
preparation of from at least one year in high school to two or more 
years, and in most cases, an organized exposure to physics or chemistry 
with laboratory experience. 

If programs do not hold to those requisites and still aspire to 
educate people in those objectives, programs will fail or they will 
fail a large portion of their students. Unless the student has 
sufficient knowledge of the why of what he does and also the how to 
do things that he does ‘that are peculiar to his specialty, he cannot 
cope with the changes that come down the road tomorrow and the next 
day. 



You have this critical hump where you can get them over the hump 
or you can 1 t get them over the hump. If you do not start with enough 
well-prepared persons, you have only two possible alternatives. 

You will either lose your program by slowing down to the speed of 
the slower ones, producing graduates who are not competent - and we 
do that in a desolating quantity in this nation - or you will bring 
some through at the level and quality that you desire, but you will 
fail out enough so that your economics go to pot, and your student 
morale drops off, and your instructor morale goes to pot. 
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You come right back to this almost endless circle. High, solid 
prerequisites you must have to select people who can start where they 
should in order to finish within the scheduled period of time. If you 
have a viably planned program that is to finish at a certain time, you 
cannot get there unless you start with certain things to begin with. 

You cannot possibly pick them up after you have started, because all 
of these programs to educate these supportive kinds of persons are 
just as rigorous and just as demanding as any four-year baccalaureate 
program. They are different but just as demanding, and they are every 
bit as justifibly called collegiate level education as is a baccalau- 
reate program. They are different, that's all. 

So you connect all this to the fact that to start with you have 
got to have persons who are ready. If you cannot get them from high 
schools, what do you do? Obviously, you get them from high schools 
but in various conditions of readiness. 

You find yourself confronted with the preparatory program which 
we want to call student development. The concept of the prep school 
in this nation is not new. We from the Office of Education, as we 
talk of these programs, are not talking something from our little 
round heads developed in a cubicle some place in a bureaucracy. We 
are reporting what has been found by people who are, in fact, in business, 
and we, therefore, report it with confidence. 

We provide a story in this guide which is not the plan necessarily, 
but it is a plan which starts out with a rationale which describes what 
it is talking about. Then it describes a pr^p school program which has 
proved to be successful at a numoer of places. It is presented in the 
same fashion that you present a set of blueprints and specifications 
to a builder. If you want a builder to build something for you in 
Colorado or Maine or Florida, or Arizona, you don't go and talk to the 
builder: you don't hand him a book; you don't call a conference. You 
give him the blueprints and the specifications, and you say, "Here is 
the building. Tell us what it will cost in Maine, or Florida, or 
Colorado, or Arizona." Obviously, it will look different in each place 
because there will be different climatic conditions, different architec- 
tural considerations to fit the landscape, and different materials. But 
he has something that he can come back with, and if you say, "Okay. 

Build it", he can go and build it. 

It is the same when we provide the concept of these programs, these 
are plans to be modified to fit your needs. They are not necessarily 
infallible or invoilable. We provide the story of what it is all about. 

We give some example of how programs can be lined up, and then we give 
some course outlines. The course outlines are the poorest part, frankly. 

We admit this, but they ai'e a beginning from which people can take them 
and start. They are enough of a beginning so that ypu can find persons 
who can pick them up and can put them to work. This is the basic under- 
standing or concept you have in approaching this. The prep school concept 
has been a respected one in this nation. People sometimes have, in a sense,, 
snickered in earlier days about the rich man's son who may be played through 
high school, or however, you want to describe ; .t. He did not prepare himself 
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adequately to get into a college, and in his family* s tradition nothing 
would do but that he get into a college. There has never been any 
objection to his being sent to a prep school. It was perfectly respectable 
and respected for those who could afford it. And it works. 

Our military services, as many of you must know, have their own privat 
prep schools or have supported prep programs for the academies of each of 
the main services. There is no quarrel with that. It works. There is 
nothing wrong with it, socially or in any other way. 

There have been some experiments in recent years (again back to our 
penchant for the academic kind of education which I repeat has served us 
very well, but in the last 25 years has fallen short because it fails to 
provide enough educated people of the kind of supportive persons we are 
talking about.) 

These prep schools have been extended - in a sense, in the concept 
of Upward Bound. Upward Bound has been a very interesting experiment, 
and a very important one and I think, largely successful one. But in 
last analysis, I am afraid that you would have to say that it has been 
a producer of brownie points for those who have worked with them, scoial 
brownie points may be. Generally, they have taken persons who have the 
capability and have put them into a situation where it really was a prep 
school situation. They have done a rather good job of getting the students 
to a place where they have demonstrated that they cae go on into a bac- 
calaureate program and succeed. And we are "gung-ho" for it. We are one 
hundred per cent for it. The only problem is that it has not been directed 
toward enough people. 

We know how to do it, we simply are not doing enough of it and largely 
it has been directed toward the baccalaureate-bound persons, and we don't 
quarrel with that. All we say is that the prep school concept is a concept 
that is perfectly viable. It has been demonstrated time and again to be 
fundamentally functional and suitable and economically viable, too. 

What we are saying to you today is that we are gathered here this 
week to consider means by which we can promote and provide preparatory 
opportunity student development programs for persons to become involved 
in these supportive operations. These objectives are not in terms of a 
few hundred people in this nation, but a few hundred thousand people. 

This will come about by each one of you starting one where you come from - 
a few more in few more places. 

The pattern that we talk about is a pattern that has been demonstrated 
to be viable. This guide essentially documents the program that operated 
at the agricultural and technical college in Alfred, New York. They 
started a long time ago by a series of shifts, and they waxed and they 
waned, but they waxed better than they waned, and they survived. Finally, 
in fairly recent years, they were set aside and considered to be the 
schools for some rather special kinds of programs. 
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When our men returned from overseas after World War II with GI rights 
to education, many of them had a burning desire to get a better education. 
They ha i seen technoloy in action, and understood what it was. They came 
back and in Alfred, New York, the program was started to train these men 
from where they had’ left off in their high school preparation - in terms 
of language, or mathematics, or science. In some cases it was all three, 
and in some cases only one or two of the three. Some of the students had 
a good start, and others had to work very hard to be able to catch up in 
a year. All were mature, all were motivated, and so they started this 
kind of program. They patterned it after a program that was operating at 
Franklin Institute, a private institution in Boston started by Benjamin 
Franklin and funded by him. At Alfred over the years, this concept has 
been developed and prefected. They have consistently brought in ten per 
cent of their student body - a hundred to a hundred and ten or twenty 
people each year since about 1950 - turning down persons who appear 
completely qualified, and taking these others in their stead. This is 
done in order to provide this peculiar and special service to students 
who need to fill in from where they left off in high school (some of 
them are high school graduates, incidentally) to where they are actually 
ready and have a chance to succeed in these excellent programs. The 
schools science, scientific technology, and agricultural technologies 
are among the best in the nation. 

This essentially is the backdrop of the experience that we refer to. 
For four years Alfred had a summer program only. They dropped out of the 
two semester concept because they did not have sufficient dormitory 
space. They did not feel that they could spend their dormitory space 
for three academic years for a student, and they lost something that was 
missed. They understood something of what they lost when they dropped 
back to only a summer program. Granted that they could select well- 
qualified people which served their purposes, but they lost something 
because they did not have the downward mobility that an academic year 
program has. 

When I talk about downward mobility, I talk about the student who * 
was selected and, by all criteria, appeared to be mature and appeared 
to have all the math, science, language, and everything else he needed 
to be a successful s' dent. Maybe in the second week or so, somehow 
he began to flounder, stumble. They sensed that and thus the pretech 
program. Bog down the mobility, if you wish, but rather than to risk 
his failing this gives the student a mean: by which he can shore up 
his weaknesses and move ahead. It may cost him a semester, but sometimes 
it doesn't. George Whitney tomorrow can tell you more about that. 

It is extremely important to salvage people that had given no previous 
indication of failing. 

When we began talking about this back in 1966, we studied it and 
began working on the guides as early as 1964 and came to the conclusion 
that this was a workable approach to one of the most serious problems - 
that of recruiting qualified students, or of getting qualified students 
in and through programs. 
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We really had our materials, as some you perhaps know, in fairly good 
shape by the time we held our annual national technical education meeting. 

We held it at Cocoa Beach, Cape Canaveral that year. We distributed a 
mimeo copy of this first part of it. Interestingly enough, the state of 
Connecticut took a careful look at it and laid aside a quarter of a million 
dollars right away and started four pretechnical , student development 
programs, one in each of their four state technical institutions. It wasn't 
necessary easy. They had the money, and they told us afterwards that the 
amount of money that they laid aside was about what they needed. We were 
pleased because this was about what we had suggested. They had their ups 
and downs, but they have since had a chance to see how it works. They 
have graduated students who have come through it. They have observed their 
smaller number of failures. They have seen the advantages of it. They 
have reached in their communities certain groups of people that would not 
have otherwise been able to oe reached and brought into the program - 
people who badly needed to be represented, some who are socially and 
economically disadvantaged ethnically. 

This is an extremely important th?.ng because people with aspirations 
and abilities must be brought into the picture. This is the way of opening 
the door and saying, fr We have a way of giving you a chance. Come along 
with us." Last year, when the state of Connecticut was having money 
shortages as some states tend to from time to time and the State Department 
of Education could not pull up the quarter of a million dollars - a line 
item in the state budget was approved just like that for the amount of 
money necessary to continue these programs. Incidentally they have added 
another technical institute. So the state of Connecticut has proved to 
itself and to its politicians' satisfaction and to its employers' satis- 
faction that this is a good investment - that it works. 

Fayetteville, North Carolina, is an interesting little example, and 
there are several others. But Fayetteville started in 1966, and they 
have, I think, perhaps as many as 125 to 150 people in their program. 

Some of them hike off into a four-year program, and they ought .to. They 
should be encouraged to if this is what they want to do and they have 
the capability because we never should stop feeding that important segment 
of our educational structure. Some will find that they really aren't as 
interested in becoming prepared as they thought. It may be that you will 
find a hot rod specialist that comes to the conclusion that, by go.lly, 
he'd rather be the best auto mechanic supervisor of service in the big 
Ford or General Motors dealership and goes in that direction into a 
different kind of program. And he should because we certainly need 
those people too. 

But out of that hundred and twenty-five or so, there may be as many 
as 100 or 90 that can be divided up in about four, five cr six different 
technologies. The interesting thing is that many of the young people who 
come to these student development programs will come because they say, 
"Golly, I want to be in electronics or data processing or something." 

Notice that it is those programs which have the glamour that they have 
heard about. But when they begin to find out that there is a special 
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advantage to being an instrumentation specialist or a real opportunity as 
a water pollution specialist or something else or something else. They 
find that it happens with their nursing programs, or in some of their health 
programs. These young people can be moved, not pushed, but when they find 
there is an opportunity they want to take, you fill your classes. From 
there on, with the preparation they have, there is the result of fewer 
dropouts, better morale, and best of all satisfied graduates and satisfied 
employers, That is one out of ten; you can still place about five to ten 
students for every one that is being graduated from real good programs 
in this nation today. This is a measure of our problem. 
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THE NEED FOR TECHNICIANS AND THE UTILIZATION OF 
PRETECHNICAL PROGRAMS AS A RECRUITING DEVICE 



Professor George S . Whitney 
Chairman, Engineering Technologies 
State University of New York 
Alfred, New York 



The Objective of this presentation is to point out that: 

1. There is a terrific need for technicians. 

2. An analyzation of the source of technicians places 
the burden on the colleges for increasing the supply 
of technicians. 

3. Practices which have been used by colleges to increase 
their output of technicians as well as to improve the 
input from the recruitment program. 

If one were to read the "positions available 11 section of the Sunday 
paper, one would see many opportunities for engineers and technicians. 

In fact, it is not difficult to believe that the demand for such people 
must fall short of the supply. The sizes of the salaries quoted for 
the services for these people is a second indication of a shortage of 
technicians and engineers. In fact, there is an even greater shortage 
of technicians than engineers. 

Several surveys hav? been made which illustrate the industrial need 
for technicians. A survey in 1963 indicated a ure of .66 technicians per 
engineer or scientist and predicted the ratio to increase by 1975 to a 
ratio of .71 technicians per scientist or engineer. 

Another survey made by the American Society of Engineering Education 
in 1957 indicated industry desired to achieve a ratio by 1967 of almost 
two technicians per engineer or scientist, which would have represented 
a technical labor force of approximately 4,000,000 technicians. It is 
interesting to note industry fell short of this goal in 1967. This ratio 
has not been achieved and may not be achieved by 1975. 

Since Germany and Russia are competing with us in world and local 
markets, it might be valuable to note how they are making use of 
technicians . 

Germany is said to be now using 1.5 technicians tc each engineer 
and scientist which was the ratio Russia was using in 1958. 

By 1975 the West German group is expected to increase the use of 
formally trained technicians to 2-1/2 times our anticipated ratio or 
1.75 technician per engineer or scientist. 



Soviet planners are aiming for a 1970 ratio of 3 to 4 technicians for 
each specialist in the various phases of economic activities, whether it 
be industrial, transportation, agricultural or some other. 

Apparently, industries recognize they have a responsibility in 
overcoming this technician shortage and are applying pressures in several 
directions. Beside increasing their training services, they are attempt- 
ing to attract more people to the technologies, 

IBM and several other companies are: 

Developing a tremendous promotional campaign costing several million 
dollars to improve the image of the technician. This program will adver- 
tise in detail the opportunities available to a technician with the objec- 
tive of improving the status of the technician. By bringing more respec- 
tability to the technician rcle, they are hopeful it will minimize parents 
influencing their sons and daughters to embark on a baccalaureate program, 
possibly to become a mediocre professional when in the long run they might 
excell as a technician and perl aps at a later date end up with a bacca- 
laureate degree. 

Also industries, such as IBM, are conducting long range studies of 
their needs for technical personnel, Such long range studies will make 
possible a uniform demand each year for technicians rather than one year 
of feast and the next famine. 

Industries are taking a second look at college curricula to become 
more familiar with the details of the training being offered with the 
objectives of providing technical graduates with employment opportunities 
which will challenge their abilities and talents. 

The case of "the need" for technicians is forcefully presented in 
the 1966 Department of Labor manpower report. The report not only 
describes need, but also presents information on the sources of the 
present technical manpower group. 

The Soviets are planning significant increases in the enrollments 
of their specialized secondary schools. The 1970 enrollments are 
expected to increase 467, over 1965 admissions. 

Specialists in manpower studies believe both Germany and USSR are 
increasing the effective use of their countries' highly trained minds by 
moving to this high ratio of technician to engineer and as a result, have 
a more efficient technical manpower mix than does the U, S, 

There are many other predictions of a serious shortage of technicians 
worthy of note. Charles Bowen, manager of program development in the IBM 
Corporation, believes our economic expansion may be seriously retarded 
unless the United States takes immediate action to remedy this shortage. 

He, along with others, points out the shortage of such critical 
manpower resource limits the capacity of corporations to create new 
jobs, expand facilities and productivity , and apply advanced technological 
practices. 



It will, be well for us at this moment to reflect on a statement made 
by Mr. Bowen, last year, at the National Clinic on Technical Education 
conducted at Albuquerque, New Mexico. He said: 

"Our country is entering a new era of economic development; an era 
where human resources have become more important than many oLier 
natural resources to the continued expansion of this nation and 
despite the billions the rations is spending on education and 
training, we lack any concerted, clear-cut manpower policy to 
determine priorities for our multitude of efforts in human 
resource development." 

Dr. Torpey, manpower specialist in the executive office of the 
President of the United States, sees this shortage of technicians 
seriously hampering vital national programs, such as air and water 
pollution control, urban renewal and the space program. 

The information in this report is misleading in some aspects due to 
a wide variance in an understanding of the term technician, but even so it 
is considered to be valuable and most conservative. 



In 1963 there were approximately 845,000 technicians being used and 
listed under five major categories such as: 

Draftsmen 
Engineering 
Physical Science 
Life Science 
and others. 



These categories are self descriptive with the exception of draftsmen. 
"Draftsmen" might be considered to include both Industrial and Engineering 
Technologies since these are people used mostly on the drafting board 
doing tracing, detailing, checking or designing in any of the disciplines, 
be it electrical, mechanical, or other, carrying such job titles are 
draftsman, detailer, design engineer, engineering draftsman, etc. 



This study reveals that in 1963, approximately 1/2 million, or 59% of 
the technicians were employed in engineering and physical science activities 
about 1/4 million, or 30% were involved in draftsmen positions: 60,000 car 

77o were involved in life sciences and .1 million, or 14%> in other forms 
of technician activities. 



Of this grand total of 845,000 technicians in 1963, about 45% were 
directly engaged in manufacturing industries. The remainder in non- 
manufacturing industries, such as consulting engineering, architectural 
services, business services, communications , government, and research. 

This report contains a projection of need for technicians in 1976, 
which is predicted on the following assumptions: 

L. A continued level of national economic growth. 

2. Continued advances in science and technologies. 
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Further increases in the complexities of industrial products and 
processes . 

4. Continual growth in research and development expenditures. 

Based on these assumptions, the technical manpower requirements are 
expected to rise 75% between 1963 and 1975. In 1975 nearly 1-1/2 million 
technicians will be needed: Almost 3/4 of a million of these to meet the 
growth in requirements for new talent and about 1 / 2 million needed to 
replace people leaving this field due to retirement, death or to enter 
other employment. 

These figures indicate a 6.4% growth in technical manpower will be 
needed each year, or roughly 86,000 new persons must be brought each year 
into this type of employment. 

There will not be a uniform growth in need for technicians in all 
fields. 

It is anticipated the engineering technology group must expand 73%; 
whereas, the draftsmen group must expand 627>; while the life science group 
of technicians must increase 1937,. 

These figures seem astounding in themselves but can be readily accepted 
if we pause a second to examine today’s industrial world. 

The complexity of the engineering problem today can be readily com- 
prehended if one were to realize the total engineering and scientific 
knowledge has more than doubled in the last decade. This quantity of 
information is too staggering for a single individual to master and apply 
as was possible 30 years ago. The only successful way this mass of 
knowledge can be skillfully utilized is tc develop a working group of 
persons each possessing a segment of this knowledge in "depth. 11 In 
engineering, this group is called an "engineering team 11 and consists of 
scientists, engineers, technicians and craftsmen. 

The increasing complexity of modern industry and the development of 
compex equipment, coupled with the rapid acceleration of today's tech- 
nologies, requires more highly trained persons than was needed 20 years 
ago. Examine the appliances you buy for your home and compare them 
with similar items made twenty years ago. You may have been a successful 
home service repairman 20 years ago but this may not be possible today 
due to the increasing complexity of products. 

Since it is predicted our country will need over one million more 
technicians by 1975, with the present supply of technicians falling far 
short of the demand, it seems logical to examine the present source of 
technical manpower and to analyze their potential to expand their outputs. 

This Bureau of Labor study reveals the sources of technicians in 1963 
to be as follows: 

1. 50% came from re-evaluation of employees' abilities and skills 

which resulted in many workers being upgraded and promoted. 
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2, 24% resulted from in-service company sponsored educational 
programs 

3. 18% of the technicians came from post secondary technical 
programs 

4* 7% came from college and university programs 

An analyzation of the first source indicates industry under the pres- 
sures of an incre-^seo demand for technicians has re-evaluated many job 
specifications. In doing this they found many specifications called for 
more education and technical background than was needed for the job. This 
represented a misuse of trained manpower. 

By rewriting job specifications, may persons were up-graded. This 
activity also freed many engineers to work in areas more compatible with 
their abilities and backgrounds, while at the same time creating more 
opportunities for the employment of technicians. 

This process of re-evaluating job specifications is not a simple pro- 
blem in a rapidly changing complex industrial society. It often results 
in one job being subdivided into two or more, depending on how the changing 
technology has complicated the activities of a position. While this sub- 
dividing of jobs creates more job openings, it also reduces the number of 
available persons for up-grading. This job re-evaluation process had the 
effect of "up-grading" the "up-grading” process and reduces the potential 
numbers of persons who can be re-classified and their jobs "up-graded," 

Another situation working against the "up-grading" process of the 
present semitechnical work group is, the average age of the unskilled 
labor force is becoming younger each year. The work force now contains 
fewer and fewer persons who have acquired a depth of "on the job" ex- 
perience which can be used as preparation for advancement or "up-grading." 

Industrialists believe that regardless of the diminishing supply of 
experienced workers, the supply of college trained technicians will be 
so limited it may be necessary to continue the up-grading of employees 
for awhile at the ratio of one employee for every two entrants. 

There is no doubt but industries may increase their training activities 
to prepare new entrants even though current information indicates thoughts 
to the contrary. 

Even if industrial training programs are expanded, there is some ques- 
tion if this will materially increase the supply of new technicians since 
the increasing complexity of the jobs technicians now perform requires a 
continuing amount of industrial training to keep up-dated. The bulk of 
industrial training in the future will be needed just to keep their 
employees abreast of technological changes. 

In analyzing the possibilities of acquiring a substantial increase in 
technicians from the military source, it is necessary to realize the 
military training is specifically for military use and is not too adap- 
table to civilian employment. 
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Regardless of the type of training being offered, the Labor Department 
sees very little promise of increasing, t r cen tage-wise, the number of 
technicians available from the armed force,. 

The number of graduates from non- tech programs or dropouts from col- 
leges and universities entering the technician stream may increase due 
to the attractiveness of technician salaries versus salaries offered for 
other types of employment. However, this will not represent too many 
persons . 

Educators must be concerned over the short supply of technicians 
since a country's increased use of these persons represents an increased 
sophistication in the use of trained manpower and allows for a closer match 
of the training and abilities of persons with job requirements and results 
in a more efficient use of trained minds. 

Education also realizes the major results a nation may expect from an 
effective mix of technical manpower is more goods, cheaper goods, better 
living environment, better health and many other things which make for 
a better society, not only at home, but in the whole world. These are 
the forces which justify education. 

In comparing the yearly projected needs of 86,000 new technical 
entrants with the projected yearly average supply from all sources of 
69,300 new technicians, there is a deficiency of 16,700 technicians per 
year which must be trained and put in the technical labor stream each 
year if we are going to keep our country in business, 

I have been told even these projected numbers are conservative 
numbers and no doubt should be tripled if we are to achieve the effective 
manpower mix of our major competitors. West Germany and Russia. 

A great share of the burden for increasing manpower development 
must fall on the nation's school system. This does not represent an 
impossible task but does represent a real challenge to develop more 
effective and efficient practices in the training of students. They 
are presently training and will have available in the future. 

The following examples represent results which should be improved: 

There are now over 450 schools offering college level technical pro- 
grams enrolling over 100,000 students. National statistics indicate only 
307* of these enrollees v/ ill ever graduate. All of these students showed 
promise of being able to do technical studies, otherwise, they would not 
have been enrolled. If this attrition factor could be improved by 167>, 
the gap between supply and demand would vanish. Usually attrition rates 
can be reduced through minor changes in a school pattern of operation. 

If an improvement of a few percent could be made in the attrition rates 
of a college, this would result in a significant increase in the supply 
of technicians. 
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In 1963, 25,000 students graduated from two-year college technical 
programs, with only 2/3 of them entering technical employment. Although 
5 to 107* of these graduates continued their formal training, why isn*t 
it possible to increase the over all percentage of technical graduates 
entering technical employment. 

The burden of supplying more technical trained people for industry 
must fall on formal training organizations either in training departments 
of industry or in technical or community colleges. 

It is apparent tech colleges should be able to improve their output 
of technicians by reducing the attrition figure. 

However it is also possible for such schools to increase their out- 
put of technicians if they can increase their input of students. 

A factor which seems to work against increasing the input of tech 
programs is the usual high academic requirements for admission. 

In many instances the entrance requirements of most technical programs 
are such that colleges experience difficulty in finding qualified high 
school graduates to meet their quota. Last year I visited a large number 
of colleges offering technical programs. In exploring their recruitment 
practice, 1 believe it is safe to say that most technical curricula could 
have handled 30 to 507o more students with existing facilities. 

In many instances the entrance requirements for technical curricula 
were equal to those of many engineering colleges and from a recuritment 
standpoint, the four-year college can offer greater attractiveness than 
the two-year college* 

At Alfred Tech we have done something about entrance requirements 
which has increased enrollments in the technical curricula. This was 
brought about by introducing multilevel curricula in several disciplines. 

An examination of our multitrack curriculum in Mechanical Technology 
reveals a Mechanical curriculum being offered under three different titles: 

1. Engineering Science 

2. Product and Machine Design Technology 

3. Drafting and Design Technology 

Each of these curricula are Mechanical Engineering oriented and each 
one designed for a different level of high school preparation. 

First Leve l The Engineering Science curriculum is for exceptionally well 
prepared high school graduates possessing four units of high school math- 
ematics and three of high school science. This program allows a student 
to concentrate on college calculus and physics, strength of materials, 
statics and dynamics, and prepares him for entrance into junior engineering 
and research lab positions with research centers, or again can represent 
the first two years of education in any engineering college. 



Second Level A curriculum known as Product and Machine Design is for high 
school graduates having three units of high school mathematics and two units 
of high school science. The introductory math in this program is a con- 
centrated course in college algebra and trigonometry followed by descriptive 
geometry and introduction to calculus during the first year. The second 
year continues with the calculus. The engineering materials presented in 
this program are in tune with the level of the math being presented. Students 
graduating from this curriculum enter high level type technical engineering 
positions. Some of these students transfer to four year colleges. Complete 
transfer is offered toward degrees of Bachelor of Science in Engineering 
Technology and in some instances complete credit is transferred to some 
school offering Bachelor Degrees in Engineering. 

Third Level The third level curriculum is called the Drafting and Design 
curriculum. Prerequisites for this course are two units of high school 
mathematics. The engineering materials in this curriculum are presented 
at a mathematical level compatible with college algebra and college trig. 
Persons completing this program are employed in the lower levels of 
Engineering Technology positions and at high level Industrial technology 
positions. 

We are now considering the introduction of a fourth level curriculum 
which will carry the title of Drafting Technology. This will require as 
a prerequisite a high school diploma and the recommendation of a high 
school counselor. This program will train people to enter employment in 
many of the industrial technician areas under the title of draftsman. 

The math level for this curriculum will start with select topics in 
arithmetic and progress through select topics in algebra, geometry and 
trigonometry. This nmlfcitrack approach to Mechanical Technology opens 
the door to any high school students having a desire to become a Mechanical 
Technology technician. 

The enrollment in the D and D program is almost triple the enrollments 
in either upper level group. If this is an indication of what occurs if 
entrance requirements are reduced, the lowest level tech program "Drafting 
Tech " should be most popular. 

In our experience with this system it is not uncommon for a student 
successfully completing the first year of a curriculum to seek entrance 
into the first year of the next higher curriculum. This indicates to us 
most students do not mind spending an extra year in college if it results 
in their up-grading their education. It is most certain they will spend 
an additional year at our school preparing themselves for a curriculum 
rather than return to high school to overcome entrance deficiencies. 

We have been questioned in operating this multitrack program if we 
are not possibly turning out lower level technicians than can be achieved 
with a single curriculum. 

The answer to this is M no." In fact, multitrack systems offer an 
opportunity for homogenous grouping. Through homogenous grouping it is 
possible to present the engineering theories at different levels of 
mathematical application in tune with the student's aptitude and achievement 
and thereby keep the program at its highest engineering level of 
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presentation. This approach to a curriculum allows a course to be 
presented at a challenging level compatible with the aptitude and 
background of the student, rather than having it either too easy or 
too difficult. 

Another question we often have to answer is the acceptability of 
the lower level group by industry. The answer is direct, the demand for 
the lower level technicians exceeds that of the upper group. Industry 
* s most happy to have them since by virtue of their background they are 
more apt to stay near their training objectives or existing jobs than 
the others who have a more intensive background and are seeking situations 
involving rapid advancement or possibly the opportunity to go on for a 
R.S. degree in Engineering. 

The multitrack system in a discipline works fine in attracting high 
school students and reducing attrition but has the limitation of presenting 
scheduling problems for without an adequate supply of incoming students, 
administration will be fa^ed with having to operate classes too small to be 
economically feasible. 

In areas of concentrated population there should be no problem in 
attracting ample students for such a program. 

The major objection to a multi, track system can be overcome by 
introducing a single curriculum known as a pretechn L cal curriculum which 
is especially adapted to small college use; and, it is equally successful 
in colleges possessing large technical enrollments. This curriculum will 
be a base or feeder curriculum to all other technical curricula in the 
college and is not designed for any particular discipline. It can be 
UwC-d as a springboard for inadequately prepared students to enter any 
technology curricula. 

A pretechnical program provides a way for students with scholastic 
difficulties to overcome their difficulties and secure work which will 
complete the entrance requirements of the curriculum of their choice. It 
is worthy of note that not only does this program provide an opportunity 
for a high school student to prepare himself academically with subjects 
not secuj ed during his high school experience, but provides an opportunity 
for high school students with weak subject preparation to strengthen their 
background through re-exposure to these subject areas. Again, this type 
of program can be most valuable to the returning veteran who has been 
away from high school for several years and needs an opportunity to review 
elements of his high school background. 

The U. S. Office of Education indicates that 40% of all high school 
graduates are considered capable of handling collegiate programs in the 
technologies. In our state v?e are, not enrolling 40% of the high school 
graduates in technological programs. 

In this group of high school graduates who are capable of handling 
college level technical programs, many qualify as having underdeveloped 
scholastic skills; and therefore, cannot qualify under present academic 
requirements. There are many reasons why these students do not possess 
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adequate preparation in required subjectG qualifying them to enter technical 
programs, such as: 

1. They did not know they needed them. 

2. They did not realize they were important until it was too late 
to study them in high school. 

3. They considered the courses unusually difficult and consequently 
avoided them. 

4. They changed their college objectives too late to secure adequate 
preparation in high school. 

5. The schools they attended did not offer required courses or * 
perhaps such courses could not be scheduled, making it impossible 
for the student to take certain courses. 

In this group there is another large segment of graduates who fall 
under a different set of circumstances for being underdeveloped scho- 
lastically, such as: 

1* Late maturity, sometimes known as late bloomers. These people 
had no serious vocational objectives in high school. 

2. Persons having an underdeveloped interest in organized study. 

In this group will be found persons who spend a large portion 
of their time in part-time or full-time employment causing 
their school records to become low. Such persons might be 
those required to work on the family farm or in the family 
business. Here we find students whose income is needed for 
family support. Also in this group is the student earning money 
to support a hobby, or for some other compelling reason. 

3. There is still another segment of students in the underdeveloped 
group with high motivation toward mechnical or scientific 
activities (ham radios, photography, hot rod automobiles, live- 
stock, etc.) who because of a consuming interest in these 
activities have not concentrated on language, mathematics, or 
organized sciences. Students in this group are some of the 
most promising students for technical education programs. 

4. There is apparently another group of students who are not high 
school graduates but possess abilities and aptitudes for 
technical education. In this group we might find students 
who have left high school to enter employment or the armed 
services, or through misfortune have had to assume responsibilities 
preventing them from remaining in school. People in this group, 

in many instances* have developed a maturity in work habits, 
possess stability not found in the ordinary high school person, 
and often have a strong motivation to return to school to better 
themselves academically. A pretechnical program should be a 
program designed to help these underdeveloped students strengthen 
their background in mathemtaics, science, reading, speaking, 
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basic study skills, or whatever areas are required to qualify 
them for entrance into technical programs. 

In general, students who have underdeveloped skills are usually 
considered less able than others because they have not learned the si ills 
with which they can pass academic tests and thus* a review of their high 
school performance indicates them as persons possessing low ability. 

This is not always the case but more often represents the inability 
of a high school program to motivate a student scholastically . It is not 
unusual to find these underdeveloped students improving their scholastic 
motivation as they find reading, mathematics, and science courses directly 
related to their speical hobby interests. When this realization occurs 
their concentration in these areas increases as an opportunity for enlarging 
the horizons for their bobby specialists. 

The pretechnical program is designed for students not immediately 
prepared to enter technical programs and should always be considered a 
curriculum designed to offer a way for underdeveloped students to prepare 
themselves to become technicians and in doing this will perform several 
important functions. 

1. It will permit able students to overcome deficiency in their 
educational preparation and thus successfully prepare them to 
enter technical programs. 

2. It will increase the total number of students who are qualified 
to enter high quality technical programs. 

3. It will provide more and better trained technicians for the 
future labor force. 

At Alfred State Tech, we have found that the use of a pretechnical 
program has provided our college with several distinct advantages: 

1. The pretechnical curriculum provided a source of a larger number 
of qualified students for the regular technical curricula which 
nicely supplemented the input from the high school of fully 
qualified students. 

2. Increased enrollments in the technical curriculum permitted the 
graduation of a larger number of highly skilled technicians. 

3. The pretechnical curriculum allowed our Admissions Office to 
more carefully grade the students admitted to technical 
curricula. Those who did not quite come up to admission standards 
were admitted to the pretechnical program. This reduced the 
first year attrition rates. This is very important since the 
first year attrition rates in many tech programs ranges between 
40% to 60%. Such losses in many colleges have resulted in 
uneconomical practices, by requiring instructors to teach 

second year classes too small to be economically feasible. By 
having a pretechnical curriculum in a college, it is possible to 



reduce attrition rates in the first year by being able to move 
students who are having difficulty in a regular curriculum into 
the pretech curriculum rather than dropping them from school i 
This does not shirt the problem of "dropping a student from 
school" into the pretechnical program completely, since 75 % 
of those so moved make the grade. 

4. The technical curriculum can be maintained at a high quality 
level when there is an opportunity for the incoming students 
to strengthen their academic preparation for p "missions. This 
results in turning out high quality technicians. 

5. The pretechnical curriculum aids in the recruitment of students 
for certain specialized fields of technology which under normal 
practices have experienced difficulty attracting students. 

During the pretechnical progjrams, students are offered an 
opportunity to acquaint themselves with the technical offerings 
of the college and find these curricula attractive. 

6. A college offering pretechnical programs wins favorable support 
from parents, high school administrators, counselors, employers, 
and others. The pretechnical program provides an opportunity 
for youth to overcome educational handicaps in a more mature 
environment than a high school. This is most important since 
most pre-tech students would never consider returning to high 
school. This type of program is regarded by many as a special 
service to the youth of the community. 

A successful pretech program should contain courses or experi°nces 
which will provide the following: 

1* An opportunity for a student to develop certain skills. 

2, An opportunity for a student to develop certain attitudes. 

3. An opportunity for a student to develop a background in subject 

deficiencies in his or her educational background compatible 
with the prerequisites to the curriculum that they wish to enter. 

Although these 3 objectives are interrelated, each should be considered 
separately to insure that adequate emphasis is applied in each area. The 
skills which are usually deficient in persons enrolling in a pretech 
program include underdeveloped reading and study skills. A pretech program 
should be designed to provide an opportunity for a student to improve these 
skills. 

Usually the attitude of a pretech student on entering college is 
inconsistent with good practices to insure high performance. Opportunity 
must be provided in a pretech program for a student to develop: a special 

interest in his field, ambition, integrity, intellectual honesty, confidence, 
inquisitiveness, and willingness to work and study systematically. 

The third objective of a pretech program is to provide an opportunity 
for students to study subjects which they have not previously studied or 
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